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(54) POSITIVE TYPE PHOTORESIST COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type 
photoresist composition having high sensitiv ity and high 
resolving power, giving a rectangular resist pattern, > — 6- — 8 
having good wettability with a developing solution and =■ 
nearly free from development defects. 
SOLUTION: The positive type photoresist composition 
contains an acid decomposable polymer containing 

repeating units of formulae I and II (where Y is H, methyl, ""^ 
cyano or CI; s L and M are each a single bond or a f 
divalent combining group; R', R" and R"' are each alkyl, 
phenyl, trialkylsilyl or trialkylsilyloxy; Ra is H or alkyl; and & 
Z is a group of atoms forming a lactone structure >— ' 

together with C to which Z bonds) and having solubility 
to an alkali developing solution increased by the action 
of an acid. 




LEGAL STATUS 

[Date of request for examination] 



http://wwwl .ipdl.jpo.go.jp/PAl/result/detail/main/wAAAal 8403DA413166482P1 .htm 5/1/03 



Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 
[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wvvwljpdlopo.gojp/PAl/result/detail/mair^wAAAal8403DA413166482Pl.htm 5/1/03 



Page 1 of 38 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the positive-type photoresist 
constituent used for manufacture of a semiconductor integrated circuit element, the mask for integrated- 
circuit manufacture, a printed wired board, a liquid crystal panel, etc. 
[0002] 

[Description of the Prior Art] Practical use is broadly presented with the method of using conventionally 
the photoresist exposed to ultraviolet rays or a visible ray as a pattern formation method for 
manufacturing electronic parts, such as a semiconductor device, magnetic bubble memory, and an 
integrated circuit. Although there were a negative mold which the irradiated section insolubilizes to a 
developer by optical irradiation, and a positive type solubilized on the contrary in a photoresist, 
compared with the positive type, sensitivity of the negative mold was good, and since [ with a substrate 
required for wet etching ] it excelled also an adhesive property and chemical-resistant, it occupied the 
mainstream of a photoresist to recent years. 

[0003] However, since the line breadth and the interval of a pattern become very small and dry etching 
came to be adopted as etching of a substrate with the densification and high integration of a 
semiconductor device etc., a photoresist comes to be expected high resolution and high dry etching 
resistance, and a positive-type photoresist came to occupy most now. For example, JIE SHI story ETA 
work, KODAKKU microelectronics seminar proceedings, the 1 16th page since it excels in sensitivity, 
resolution, and dry etching resistance also in a positive-type photoresist especially (1976) (J. the present 
process has the alkali development type positive-type photoresist in use which used as the base the 
novolak resin of the alkali fusibility indicated by C.Strieter, Kodak Micro electronics Seminar 
Proceedings, 1 16 (1976), etc.) 

[0004] However, detailed-ization of a pattern is strongly demanded with multi-functionalization of 
electronic equipment, and the advancement in recent years to attain densification and high integration 
further. That is, since a size lengthwise [ the ] was seldom reduced compared with reduction of the size 
of the longitudinal direction of an integrated circuit, the ratio of height to the width of face of a resist 
pattern could not but become large. For this reason, it is difficulty more to press down the dimensional 
change of a resist pattern on the wafer which has complicated level difference structure as detailed- 
ization of a pattern progresses. Furthermore, also in various kinds of exposure methods, a problem is 
arising with reduction of the lower limit. The interferential action of the reflected light based on the level 
difference of a substrate came to have big influence on the dimensional accuracy, and it became 
impossible for example, to, enlarge the height of a detailed resist pattern, and the ratio of width of face 
by the proximity effect produced by the electronic backscattering in electron beam exposure in exposure 
by light on the other hand. 

[0005] Being canceled when the problem of these many uses a multilayer-resist system was found out. 
About the multilayer-resist system, although the outline is carried by solid-state technology and 74 
(1981) [Solid State Technology and 74] (1981), many researches on this system are presented. Generally 
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there are the three-layer resist method and the two-layer resist method as multilayer-resist method. After 
the three-layer resist method piles up a non-in-a-plane intermediate layer and a resist on it by applying 
an organic flattening film on a level difference substrate and carries out patterning of the resist, it is the 
method of carrying out dry etching of the non-in-a-plane intermediate layer by making this into a mask, 
and carrying out patterning of the organic flattening film by 02 RIE (reactive ion etching) by using a 
non-in-a-plane intermediate layer as a mask further, since the technology from the former was 
fundamentally used for this method, although examination was started from early, a process is very 
complicated, or since a different thing which is three-layer physical properties laps with an organic film, 
an inorganic film, and an organic film, it is a trouble that it is easy to generate a crack and a pinhole in 
an interlayer 

[0006] Since generating of a crack or a pinhole is suppressed and it becomes two-layer from three layers 
in order to use the resist which has the property of both the resist in the three-layer resist method, and a 
non-in-a-plane intermediate layer by the two-layer resist method to this three-layer resist method, i.e., a 
resist with oxygen plasma resistance, a process is simplified. However, by the three-layer resist method, 
the technical problem that the resist which newly has oxygen plasma resistance in the upper resist by the 
two-layer resist method to the ability to use the conventional resist had to be developed occurred. 
[0007] Development of the positive-type photoresist of the high sensitivity and high resolution which 
were excellent in the oxygen plasma resistance which can be used as upper resists, such as the two-layer 
resist method, from the above background, and the resist of the alkali development method which can be 
used without changing the present process especially was desired. 

[0008] Furthermore, in the manufacture of a VLSI [ need / to be processed / overly / a detailed pattern ] 
which consists of line breadth below a half micron, shortwave-ization of the operating wavelength of the 
aligner used for lithography advances, and by the time now using KrF excimer laser light and ArF 
excimer laser light is examined, it will become. As for a resist, in the optical lithography of such short 
wavelength, it is common to use what is called chemistry amplification type. When using ArF excimer 
laser light especially, it is not appropriate to introduce phenol structure into the binder resin which 
serves as a principal component of a resist from a viewpoint of membranous optical transparency, and it 
is common to use as a binder the resin polymer which contains the structure of an acid decomposing the 
3rd class ester, such as t-butyl ester, 1 -alky 1 adamanthyl ester, the THP protector of a carboxylic acid, 
etc., and generating a carboxylic acid, as an image formation nature part. Si content polymer which 
contains a transparent image formation nature part in ArF excimer laser light is indicated by JP,8- 
160623,A, JP, 10-324748, A, JP,1 1-60733 A and JP,1 1-60734, A. However, it has the trouble of being 
easy to generate a development defect by the wettability fall to a developer. It had the trouble that a 
pattern furthermore did not become a rectangle configuration but a pattern shift became large in the 
following oxygen plasma process at the time of the pattern imprint to a lower layer. 
[0009] The chemistry amplification type resist using the vinyl polymer which contains a tris 
(trimethylsilyl) silyl ethyl group at the acidolysis nature ester end is indicated by SPIE, the 3678th 
volume, and the 241st term. Moreover, the chemistry amplification type resist using the vinyl polymer 
which contains TORIMECHIRU-screw (trimethylsilyl) JISHIRA heptyl methylpropyl ester at the 
acidolysis nature ester end is indicated by SPIE, the 3678th volume, the 214th term, and the 562nd term, 
the trouble of adhesion with the substrate which originates in a tris (trimethylsilyl) silyl ethyl group also 
with such technology, and the wettability fall to a developer existed carrying out a deer 
[0010] 

[Problem(s) to be Solved by the Invention] Therefore, in manufacture of a semiconductor device, the 
purpose of this invention is high sensitivity and is offering the positive-type photoresist constituent 
which gives the resist pattern which has the high resolution of 0.15 micrometers or less, and moreover 
has a rectangle configuration. Other purposes of this invention have the good wettability to a developer, 
and it is offering a positive-type photoresist constituent with few development defects, this invention — 
being the further — others - the purpose is that a pattern shift offers a small positive-type photoresist 
constituent in the case of the pattern imprint to the lower layer in an oxygen plasma etching process in 
the two-layer resist method 
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[0011] 

[Means for Solving the Problem] This invention persons found out that the purpose of this invention was 
reached by using the acidolysis nature polymer which copolymerized the specific repeat unit, as a result 
of examining wholeheartedly the resist constituent in a positive-type chemistry multiplier system. That 
is, the above-mentioned purpose is attained by using the positive-type photoresist constituent which has 
the following composition. 

[0012] (1) The positive-type photoresist constituent characterized by containing the acidolysis nature 
polymer containing the repeat unit expressed with a general formula (I) at least, and the repeat unit 
expressed with a general formula (II) to which the solubility to an alkali developer increases by 
operation of an acid. 
[0013] 
[Formula 4] 

i 



? 

-C0 2 -(CH2) 2 -Sj— R ,r 
R'" 

[0014] Y expresses a hydrogen atom, a methyl group, a cyano group, or a chlorine atom among a 
general formula (I). L expresses single bond or a divalent connection machine. R' and R - "and R m 
express a straight chain or the alkyl group of branching, a phenyl group, a trialkylsilyl group, or a 
trialkyl silyloxy machine independently, respectively 
[0015] 



[Formula 5] 

-i V 

~^CH 2 -C-j— 



T 

CO; 



(ID 



[0016] Y expresses a hydrogen atom, a methyl group, a cyano group, or a chlorine atom among a 
general formula (II). M expresses the divalent connection machine which is chosen from the group 
which consists of single bond or an alkylene machine, a substitution alkylene machine, the cyclo 
alkylene machine that may have the bridged structure, an arylene machine, a substitution arylene 
machine, an ester machine, a carbonyl group, an amide group, an ether machine, a thioether machine, an 
urethane machine, and a urea machine and which consists of combination of independent or two bases 
or more. Ra expresses the alkyl group of the straight chain or branching which may have the hydrogen 
atom or the substituent, and Z expresses the atomic group which forms lactone structure with the carbon 
atom to combine. 

[0017] (2) The positive-type photoresist constituent of the above-mentioned (1) publication 
characterized by the' repeat unit expressed with a general formula (II) being either of the repeat units 
expressed with following general formula (Ha) - (lie). 
[0018] 
[Formula 6] 
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0 0 

(Ila) (lib) 



COz—l 



V 



(CHaJn 



(He) 

[0019] Y expresses a hydrogen atom, a methyl group, a cyano group, or a chlorine atom among general 
formula (Ila) - (lie). Ra expresses the alkyl group of the straight chain or branching which may have the 
hydrogen atom or the substituent Rb and Rc express the alkyl group of the straight chain or branching 
which may have the hydrogen atom or the substituent, respectively, n expresses the integer of 2-4. 
[0020] (3) Positive-type photoresist constituent characterized by containing at least one sort of solvents 
which dissolve acidolysis nature polymer the compound which generates an acid by irradiation of (A) 
activity beam of light or radiation, (B) above (1), or given in (2), (C) above (A), and (B). 
[0021] 

[Embodiments of the Invention] Hereafter, the compound used for this invention is explained in detail. 
In the positive-type photoresist constituent of this invention, a compound (it is also called the photo- 
oxide generating agent), a naphthoquinonediazide-4(5)-sulfonate compound, etc. which generate an acid 
by irradiation of an activity beam of light or radiation as photosensitive compounds can be contained. In 
this invention, a photo-oxide generating agent is desirable. 

[0022] As a compound which decomposes by irradiation of the activity beam of light or radiation used 
by this invention, and generates an acid The optical initiator of optical cationic polymerization, the 
optical initiator of an optical radical polymerization, the optical decolorizing agent of coloring matter, a 
well-known light (400-200nm ultraviolet rays and far ultraviolet rays — preferably especially) currently 
used for the optical alterant or the micro resist The compounds which generate an acid by g line, h line, i 
line, KrF excimer laser light, ArF excimer laser light, the electron ray, the X-ray, the molecular beam, or 
the ion beam, and those mixture can be used choosing them suitably. 

[0023] moreover, as a compound which generates an acid by irradiation of the activity beam of light or 
radiation used for other this inventions for example, - S.I.Schlesinger, Photogr.Sci.Eng., and 18,387 
(1974) -- Diazonium salt given in T.S.Bal et al, Polymer, 21, 423 (1980), etc., U.S. Pat. No. 4,069,055, 
said 4,069,056 numbers, ** Re No. 27,992, An ammonium salt given in JP,3-140140,A etc., 
D.C.Necker et al, Macromolecules, 17, 2468 (1984), C.S.Wen et al, Teh, Proc.Conf.Rad.Curing ASIA, 
p478 Tokyo, Oct (1988), Phosphonium salt given in U.S. Pat. No. 4,069,055, said 4,069,056 numbers, 
etc., J.V.Crivello et al, Macromorecules, 10 (6), 1307 (1977), Chem.& Eng.News, Nov.28, p31 (1988), 
The Europe patent No. 104,143, U.S. Pat. No. 339,049, 410,201, An iodonium salt given in JP,2- 
150848,A, JP,2-296514,A, etc., J.V.Crivello et al, Polymer J.17, 73 (1985), J.V.Crivello et al, 
J.Org.Chem, 43, 3055 (1978), W.R.Watt et al, J.Polymer ScL, Polymer Chem.Ed, 22, 1789 (1984), 
J.V.Crivello et al, Polymer Bull., 14, 279 (1985), J.V.Crivello et al, Macromorecules, 14 (5), 1 141 
(1981), J.V.Crivello et al, J.Polymer ScL, Polymer Chem.Ed., 17, 2877 (1979), The Europe patent No. 
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370,693, said 161,81 1 numbers, said 410,201 numbers, said -- No. 339,049 -- said -- No. 233,567 -- said 

- No. 297,443 -- said -- No. 297,442 U.S. Pat. No. 3,902,1 14, said 4,933,377 numbers, said 4,760,013 
numbers, Said 4,734,444 numbers, said 2,833,827 numbers, the **** patent No. 2,904,626, Said 
3,604,580 numbers, said 3,604,581 numbers, JP,7-28237,A, Sulfonium salt given in 8-27102 etc., 
J.V.Crivello et al, Macromorecules, 10 (6), A seleno NIUMU salt given in 1307 (1977), J.V.Crivello et 
al, J.Polymer Sci., Polymer Chem.Ed., 17, 1047 (1979), etc., Onium salts, such as arsonium salt given in 
C.S.Wen et al, Teh, Proc.Conf.Rad.Curing ASIA, p478 Tokyo, Oct (1988), etc., U.S. Pat. No. 
3,905,815, JP,46-4605,B, JP,48-36281,A, JP,55-32070,A, JP,60-239736,A, JP,61-169835,A, JP,61- 
169837,A, JP,62-58241,A, JP,62-212401,A, An organic halogenated compound given in JP,63- 
70243,A, JP,63-298339,A, etc., K.Meier et al, J.Rad.Curing, 13 (4), 26 (1986), T.P.Gill et al, 
Inorg.Chem., 19, 3007 (1980), D.Astruc, Acc.Chem.Res., 19 (12), An organic metal / organic 
halogenide given in 377 (1896), JP,2-161445,A, etc., S.Hayase et al, J.Polymer Sci., 25, 753 (1987), 
E.Reichmanis et al, J.Pholymer Sci., PolymerChem.Ed., 23, 1 (1985), Q.Q.Zhu et al, J.Photochem., 36, 
85, 39, 317 (1987), B.Amit et al and Tetrahedron Lett., (24) 2205 (1973), D.H.R.Bartonet al, J.Chem 
Soc, 3571 (1965), P.M.Collins et al, J.Chem.Soc, PerkinI, 1695 (1975), M.Rudinstein et al and 
Tetrahedron Lett., (17), 1445 (1975), J.W.Walker et al, J.Am.Chem.Soc, 110, 7170 (1988), 
S.C.Busman etal, J.Imaging Technol., 11 (4), 191 (1985), H.M.Houlihan et al, Macormolecules, 21, 
2001 (1988), P.M.Collins et al, J.Chem.Soc, Chem.Commun., 532 (1972), S.Hayase et al, 
Macromolecules, 18, 1799 (1985), E.Reichman et al, J.Electrochem.Soc, Solid State Sci.Technol., 130 
(6), F.M.Houlihan et al, Macromolcules, 21, 2001 (1988), the Europe patent 0290th and No. 750 -- said 

- No. 046 or 083 - said -- No. 156 or 535 Said 271,851 numbers and said 0,388,343 numbers, U.S. Pat. 
No. 3,901,710, The photo-oxide generating agent which has 0-nitrobenzyl type protective group of a 
publication in said 4,181,531 numbers, JP,60-198538,A, JP,53-133022,A, etc., M. TUNOOKA et al, 
Polymer Preprints Japan, 35 (8), G.Berner et al, J.Rad.Curing, 13 (4), W.J.Mijs et al, Coating Technol., 
55 (697), 45 (1983), Akzo, H.Adachi et al, Polymer Preprints, Japan, 37 (3), the Europe patent 0199th 
and No. 672 - said - No. 84515 -- said -- No. 044 or 1 15 said ~ No. 618,564 ~ said -- No. 0101 or 122 
and U.S. Pat. No. 4,371,605 -- Said 4,431,774 numbers, JP,64-18143,A, JP,2-245756,A, The compound 
which is represented by imino sulfonate given in JP,3-140109,A etc. and which photodissociates and 
generates a sulfonic acid, The JIAZO keto sulfone of a publication and a diazo disulfon compound can 
be mentioned to a disulfon compound given in JP,61-166544,A, JP,2-71270,A, etc., JP,3-103854,A, 3- 
103856, 4-210960, etc. 

[0024] moreover, the basis which generates an acid by such light or the compound which introduced the 
compound into the principal chain or side chain of polymer — for example M.E.Woodhouse et al, 
J.Am.Chem.Soc, 104, 5586 (1982), S.P.Pappas et al, J.Imaging Sci., 30 (5), 218 (1986), S.Kondo et al, 
Makromol.Chem., Rapid Commun., 9, 625 (1988), Y.Yamada et al, Makromol.Chem., 152, 153, 163 
(1972), J.V.Crivello et al, J.PolymerSci., Polymer Chem.Ed., 17, 3845 (1979), U.S. Pat. No. 3,849,137, 
the 3914407th JP,63-26653,A of a **** patent, The compound of a publication can be used for JP,55- 
164824,A, JP,62-69263,A, JP,63-146038,A, JP,63-163452,A, JP,62-153853,A, JP,63- 146029, A, etc. 
[0025] Furthermore, they are V.N.R.Pillai and Synthesis. (1), 1 (1980), A.Abad et al, and Tetrahedron 
Lett., (47) 4555 (1971), D.H.R.Barton et al and J.Chem.Soc, The compound which generates an acid by 
the light of a publication can also be used for (C), 329 (1970), U.S. Pat. No. 3,779,778, the Europe 
patent No. 126,712, etc 

[0026] In the compound which decomposes by irradiation of the above-mentioned activity beam of light 

or radiation, and generates an acid, especially the thing used effectively is explained below. 

(1) S-triazine derivative expressed with the oxazole derivative or general formula (PAG2) expressed 

with the following general formula (PAG1) which the trihalomethyl group replaced. 

[0027] 

[Formula 7] 
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<p202 

N-N j£ 

(PAG1) (pag2) 

[0028] R201 shows among a formula the aryl group which is not replaced [ substitution or ] and an 
alkenyl machine, and R202 shows the aryl group which is not replaced [ substitution or ], an alkenyl 
machine, an alkyl group, and -C(Y)3. Y shows a chlorine atom or a bromine atom. Although the 
following compounds can specifically be mentioned, it is not limited to these. 
[0029] 
[Formula 8] 

/=\ N-N 
CI ~~~^_/ — CH= CH — J*C — CC1 3 

(PAG1-1) 

N-N 

HaC \_/~ ch=oh-c s x *c-ca a 

(PAG1-2) 

H 3 CO-{}-CH=CH-C v jb-CBr 3 
(PAG1-3) 

N-N 

(PAG1-4) 

f°N_ N-N 

0 -O- c ^ cH -O" c V c " ccl3 

(PAG1-5) 

N-N 

(J^cH=cH^Q-c" Vo ;b-ca 3 



(PAG1-6) 

N-N 

CH-CH-C^C-CC1 3 
(PAG 1-7) 



N-N 

\^J— CH- CH ~^_y~ CH=CH - C - CC1 3 



(PAG1-8) 



[0030] 
[Formula 9] 
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CC1 3 

c^c^N^cchj 

(PAG2-1) 



N N 

a 3 c n ccia 

(PAG2-2) 




0-A 



N ■ 
C1 3 C^N*^CC1 3 




N 

X X 
a 3 c n CCI3 

(PAC2-5) 




N N 

ClaC^N^CCla 
(PAC2-7) 




N N 




COCH, 



N N 

CI3C n ca 3 



(PAG2-6) 



OCH, 



CH=CH 
N^N 

CI3C n cci 3 

(PAG2-8) 



[0031] 

[Formula 10] 



CI 



CH=CH 
N^N 
tigC^N^CCla 
(PAG2-9) 




CH=CH 




N N 
CljC^N^CCla 
(PAG2-10) 



[0032] (2) The iodonium salt expressed with the following general formula (PAG3), or sulfonium salt 

expressed with a general formula (PAG4). 

[0033] 

[Formula 11] 



http ://www4 . ipdl .j po.go j p/cgi-bin/tran_web_cgi_ejj e 



5/1/03 



Page 8 of 3 8 




(PAG3) 




[0034] Formulas Arl and Ar 2 show respectively the aryl group which is not replaced [ substitution or ] 
independently here. As a desirable substituent, an alkyl group, a halo alkyl group, a cycloalkyl machine, 
an aryl group, an alkoxy group, a nitro group, a carboxyl group, an alkoxy carbonyl group, a 
HIRODOKISHI machine, a sulfhydryl group, and a halogen atom are mentioned. 
[0035] R203, R204, and R205 show respectively the alkyl group which is not replaced [ substitution or ] 
and an aryl group independently. Preferably, they are the aryl group of carbon numbers 6-14, the alkyl 
groups of carbon numbers 1-8, and those substitution derivatives. As a desirable substituent, it is the 
alkoxy group of carbon numbers 1-8, the alkyl group of carbon numbers 1-8, a nitro group, a carboxyl 
group, a HIRODOKISHI machine, and a halogen atom to an aryl group, and they are the alkoxy group 
of carbon numbers 1-8, a carboxyl group, and an ARUKOSHIKI carbonyl group to an alkyl group. 
[0036] Z- shows an opposite anion, for example, is condensation polynuclear aromatic sulfonic-acid 
anions, such as perfluoro alkane sulfonic-acid anions, such as BF4-, AsF6-, PF6-, SbF6-, SiF62-, C104-, 
and CF3S03-, a pentafluoro benzenesulfonic-acid anion, and a naphthalene- 1 -sulfonic-acid anion, and 
an anthraquinone sulfonic acid. Although an anion, a sulfonic group content color, etc. can be 
mentioned, it is not limited to these. 

[0037] Moreover, you may combine two, and Arl and Ar2 of R203, R204, and R205 through each 
single bond or substituent. 

[0038] Although the compound shown below as an example is mentioned, it is not limited to these. 
[0039] 

[Formula 12] 



C12H25 






C 4 H 9 




AsF, 



(PAG3-3) 





(PAG3-4) 



[0040] 

[Formula 13] 
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(PAG3-5) 



' \_J^~ 0CH3 PFfi 

(PAC3-6) 

O~ i@ "~O" 0cH3 ^ 



© 



0,N 




(PAG3-8) N0 2 
(PAG3-9) 

H3C ^0~ I@ ~0~ CH3 



e 



(PAG3-10) 



H,C 




H 3 C (PAG3-11) CH 3 



<jOC J H ls -^_y-l'*'— ^y-GOCjHu p F6 
(PAG3-12) 

C12H2S 



0 




[0041] 

[Formula 14] 
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F ' CH G^ I ®- H 0~ CF3 CT 3S03 G 



(PAC3-14) 



Hscooc coocHa 

(PAG3-15) 



PF, 



0 



□ CI 



PF fi 



(PAG3-16) 



(PAG3-17) 



C 12 H 2 s 

(PAG3-18) 



(PAG3-19) 



Cl 



(PAC3-20) 



[0042] 

[Formula 15] 



PF© 



CF 3 S0 3 



e 
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(i)HuC s -()-I®~Q-(n)yi u 




(PAG3-25) 




_ o _ 



(PAG3-27) 



[0044] 

[Formula 17] 



V 



(PAG3-28) 




(PAG3-29) 



[0045] 

[Formula 18] 



CF 3 (CF2)3Sof 



CF^CF^SO? 
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3 

(PAG4-1) 



SO, 
CH, 



(PAC4-2) CH, 



(PAG4-3) 



S® AsF 6 Q 





v //r s0 

'3 

(PAG4-4) 



^-pS 0 CF3S0 3 G 
3 (PAC4-5) 



^ ff~ S® C 5 F L7 SO 3 0 
(PAG4-6) 



F F 

% /T" s@ fhT"V-so 3 0 




3 

(PAG4-7) F F 




[0046] 

[Formula 19] 
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h ' c -O~ s0 "(C}~ 0 ^ 



(PAG4-8) 



(PAG4-9) 



H,C 



HO 




CH 3 PF 6 Q 
CH 3 
(PAG4-10) 

© 



H a C 



CH 3 
(PAG4-11) 



(PAG4-12) 



C 4 Hg 



C 4 Hg' 




SO? 



H 3 CO 
HO 
H 3 CO 



CO 

-0-€) 



CF 3 S0 3 



G 



(PAG4-13) 



[0047] 

[Formula 20] 
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(nJCttt, 
HO 



PF, 



0 



(PAG4-14) 




CH3 
(PAG4-15) 



BF.© 



H 3 C 



HO 




H 3 C 



(PAG4-16) 




AsF s © 



(PAG4-17) 




C 8 F 17 S0 3 



© 



(PAG4-18) 



[0048] 

[Formula 21] 
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(PAG4-24) 



[0049] 

[Formula 22] 
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i_f- c " Cii 4- S - (n)QHi, 
(PAG4-25) 



PF fi ' 



CaHiTSOa 



e 



(PAG4-26) 



(PAG4-27) 




2CF3SO; 



0 



(PAG4-28) 




(PAG4-29) 



,CH 3 



OCH 




CH 3 




(PAG4-30) 



OCH, 



(PAG4-31) F 



[0050] 

[Formula 23] 
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Of- 




S0 3 ©. 
F 



<>8-c*-€) ^pc 




(PAG4-33) 



CPAC4-34) 




[0051] 

[Formula 24] 




.CH, 



CH 3 |fj 
(PAG4-35) 



CFafCF^Oa 



CH 3 

cH,rii 



(PAG4-36) 



CF3(CF2)3S0 3 



C 8 H 17 -0-<Q> S 



CF 3 (CF 2 ) 3 S03 



(PAG4-37) 

[0052] The above-mentioned onium salt shown by the general formula (PAG3) and (PAG4) is well- 
known. For example, J.W.Knapczyk et al, J.Am.Chem.Soc, 91, 145 (1969), A.L.Maycok et al, 
J.Org.Chem., 35, and 2532 (1970), E.Goethas et al, Bull.Soc.Chem.Belg., 73, and 546 (1964), 
H.M.Leicester, J.Ame.Chem.Soc, 51, 3587 (1929), J.V.Crivello et al, J.Polym.Chem.Ed., 18, 2677 
(1980), It is compoundable by the method of a publication to U.S. Pat. No. 2,807,648 and said 4,247,473 
numbers, JP,53-101331,A, etc. 

[0053] (3) The imino sulfonate derivative expressed with the disulfon derivative or general formula 
(PAG6) expressed with the following general formula (PAG5). 
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[0054] 

[Formula 25] 

Ar*-S0 2 -S0 2 -Ar* R^-O-l/^A 

V 

(PAG5) (PAG6) J 

[0055] Ar3 and Ar4 show respectively the aryl group which is not replaced [ substitution or ] 
independently among a formula. R206 shows the alkyl group which is not replaced [ substitution or ] 
and an aryl group. A shows the alkylene machine which is not replaced [ substitution or ], an alkenylene 
group, and an arylene machine. Although the compound shown below as an example is mentioned, it is 
not limited to these. 
[0056] 

[Formula 26] 

a s°2- S0 2 -^^- CI 

(PAG5-1) 



(PAG5-2) 



H 3 CO ~^y~ SOz- Sty-^^- OCH 3 



(PAG5-3) 



H 3 C-^^- SO 2 -S0 2 -^>-Cl 



(PAG5-4) 



f 3 c s ° 2 ~ s °i-^y~ cF 3 



(PAG5-S) 




(PAG5-7) 



^^so 2 -so 2 -^-c. 



(PAG5-8) 



[0057] 

[Formula 27] 
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Q 




OCH, 



(PAG5-9) 

S02-S0 2 -<^- 
(PAG5-10) 

a— so 2 - so 2 — (~\- och : 




H 3 C, 
HC 



H 3 C 



(PAG5-11) 



(PAG5-1Z) 



F F 



F F 



F F F F 

(PAG5-13) 

(EH__}" S0 -^H__> 



(PAG5-14) 



(j^- so 2 - S0 2 — (jjT> 



(PAG5-15) 



[0058] 

[Formula 28] 
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0 

0 (PAG6-1) 
0 

0tVo-so 2 hQ-ch 3 

0 (PAG6-2) 
0 

Q^n-o-so 2 -Q-och 3 

0 (PAG6-3) 
0 

(^n-o-so 2 hQ-cf 3 



u (PAG5-4) 
0 




0 (PAG6-6) 



[0059] 

[Formula 29] 
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N-O-SOjj-CjHs 



(PAG6-7) 



0 

^n-o-so 2 hQ 



(PAG6-8) 



0 

WVn-o-so 2 -Q 



0 



(PAG6-9) 




(PAG6-10) 



=\ 0 




N-0-S0 2 — (CH^jg- CH 3 
0 (PAG6-11) 




N-0-S0 2 -Q> 



(PAG6-12) 



[0060] 

[Formula 30] 
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F F 



N-0-SO 2 -^>-] 
0 F F 

(PAG6-14) 



U F F 

QgN-o-so,-^ 

o 



F F 



(PAG6-15) 



[0061] 

[Formula 31] 



0 



H 3 C 
HjC 



N-0-S0 2 -CF 3 




(PAG6-16) 
0 H,C 



N-0-S0 2 -(~VcH3 



H 3 C 




(PAG6-17) 



N-0-SO 2 -CF 3 



(PAG6-18) 




F F 



0 

N-0-S0 2 

0 F F 

(PAG6-19) 




[0062] In the above-mentioned photo-oxide generating agent, especially a desirable thing is a compound 
whose acid which is shown by - (PAG3) (PAG6), and is generated by irradiation of an activity beam of 
light or radiation is an organic sulfonic acid. By using these photo-oxide generating agents, the positive 
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picture of high sensitivity and a rectangle pattern configuration can be acquired. 
[0063] The addition of the compound which decomposes by irradiation of these activity beams of light 
or radiation, and generates an acid is usually used in 0.001 - 40% of the weight of the range on the basis 
of the total weight (except for an application solvent) of a resist constituent, and is preferably used in 0.1 
- 5% of the weight of the range still more preferably 0.01 to 20% of the weight. It becomes [ if there are 
few additions of the compound which decomposes by irradiation of an activity beam of light or 
radiation, and generates an acid than 0.001 % of the weight, sensitivity will become low, and if there are 
more additions than 40 % of the weight, the optical absorption of a resist will become high too much, 
and / aggravation of a profile and a process (especially BEKU) margin ] narrow and is not desirable. 
[0064] Next, the (B) above-mentioned acidolysis nature polymer (it is also called an acidolysis nature 
resin) is explained. In a formula (I), Y expresses a hydrogen atom, a methyl group, a cyano group, or a 
chlorine atom. L expresses single bond or a divalent connection machine. R' and R - ", R ,M express a 
straight chain or the alkyl group of branching, a phenyl group, a trialkylsilyl group, or a trialkyl silyloxy 
machine independently, respectively The combination of independent [ which is chosen from the group 
which consists of an alkylene machine, a substitution alkylene machine, the cyclo alkylene machine that 
may have the bridged structure, an ether machine, a thioether machine, a carbonyl group, an ester 
machine, an amide group, a sulfonamide machine an urethane machine, and a urea machine as a divalent 
connection machine in Above L ], or two bases or more is mentioned. 

[0065] The basis expressed with the following formula can be mentioned as the alkylene machine in 
Above L, and a substitution alkylene machine. - Rl and R2 express a hydrogen atom, an alkyl group, a 
substitution alkyl group, a halogen atom, a hydroxyl group, or an alkoxy group among a [C(R1)] (R2) r- 
formula, and even if both are the same, they may differ. As an alkyl group, low-grade alkyl groups, such 
as a methyl group, an ethyl group, a propyl group, an isopropyl machine, and a butyl, are chosen from a 
methyl group, an ethyl group, a propyl group, and an isopropyl machine desirable still more preferably. 
As a substituent of a substitution alkyl group, a hydroxyl group, a halogen atom, and an alkoxy group 
can be mentioned. As an alkoxy group, the thing of 1-4 carbon numbers, such as a methoxy machine, an 
ethoxy basis, a propoxy group, and a butoxy machine, can be mentioned. As a halogen atom, a chlorine 
atom, a bromine atom, a fluorine atom, an iodine atom, etc. can be mentioned, r expresses the integer of 
1-10. As a cyclo alkylene machine which may have the bridged structure, the thing of 5-8 carbon 
numbers is mentioned, and, specifically, a cyclo pentylene machine, a cyclo hexylene machine, a cyclo 
heptylene machine, a norbornylane group, etc. are mentioned. 

[0066] R and R ~ in ", R m , as the above-mentioned alkyl group, the straight chain of carbon numbers 1- 
10 or the alkyl group of branching is desirable, is the straight chain of carbon numbers 1-6, or an alkyl 
group of branching more preferably, and is a methyl group, an ethyl group, n-propyl group, i-propyl 
group, n-butyl, i-butyl, s-butyl, and a t-butyl still more preferably As an alkyl group of a trialkylsilyl 
group, it is the straight chain of carbon numbers 1-6, or the alkyl group of branching, and a methyl group 
is [ it is a methyl group, an ethyl group n-propyl group, i-propyl group, n-butyl, i-butyl, s-butyl, and t- 
butyl still more preferably, and ] the most desirable especially. As an alkyl group of a trialkyl silyloxy 
machine, it is the straight chain of carbon numbers 1-6, or the alkyl group of branching, and a methyl 
group is [ it is a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl i-butyl, s-butyl, 
and t-butyl still more preferably, and ] the most desirable especially. Although the following are 
mentioned as an example of the repeat unit expressed with the above-mentioned general formula (I), this 
invention is not limited to these examples. 
[0067] 

[Formula 32] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/1/03 



Page 25 of 38 

H 

CQ2 — CH 2 CH 2 - Si(CH3) 3 
H 

-^CH 2 -C")- 

CO2— CHaCHj-SKSiCCHafeh 

H 

CO2- CH2CH2- Si(OSi(CH3)3) 3 
CH 3 

Cp2-CH 2 CH2-Si(CH 3 )3 

CH 3 
-(cH 2 -if 

CO2- CH 2 CH 2 - Si(SKCH 3 ) 3 ) 3 

CH 3 
-^CH 2 -C-^— 

CC^— CH 2 CH 2 - Si(OSi(CH 3 ) 3 ) 3 

[0068] 

[Formula 33] 
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H 

-fcH 2 -C-)- o 
* I ' II 

CX)2-CH 2 CH 2 0-C-CH2-C02-CH2CH 2 -Sj(CH3)3 



H 
I 

O 



-|CH 2 -C-)- 

C0 2 - CHjCHijO - C- CH 2 - C0 2 - CH 2 CH 2 - Si(Si(CH 3 ) 3 ) 3 



H 
I 



-£cH 2 -C-}- 0 



I 1 II 
C0 2 - CH 2 CH 2 0- C - CH 2 - C0 2 - CH 2 CH 2 - SKOSKCH^a 



-^CH 2 -C-jh 



CH 3 

I'' 

C0 2 - CH 2 CH20 - C- CH 2 - C0 2 - CH 2 CH 2 - Si(CH 3 ) 3 



CH 3 

4cH 2 -C-)- o 
\ I ' II 

C0 2 -CH 2 CH 2 0-C-CH 2 -C0 2 -CH2CH 2 -Si(Si(CH 3 ) 3 h 



CH 3 

O 



-^CH 2 -C-^- 

C0 2 - CH 2 CH 2 0 - C - CH 2 - C0 2 - CH 2 CH 2 - Si(OSi(CH3) 3 ) 3 

[0069] 

[Formula 34] 
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H 
I 

o 



-^CH 2 -C^- 

C0 2 -CH 2 CH 2 0-C-^-^-C02-CH 2 CH2-SKCH3) 3 



H 
I 



-^CHj-C-j- o 



I / II 

C0 2 -CH 2 CH 2 0-C-7 — r-C02-CH 2 CH2-Si(Si(CH3)3)3 



<J 



-^CH 2 -C-^— 



H 
I 

O 

I 

CO2— CH 2 CH 2 0- C —j — r- C0 2 - CH 2 CH 2 -S(OSi{CH 3 ) 3 ) 3 



JJ 



1/ ? 

C0 2 - CH 2 CH 2 0 - C C ° 2 ~~ CH 2 CH 2 ~ SKCHafe 



-^CH 2 -C-jh 



CH 3 

O 
II 

C0 2 -CH 2 CH 2 0-C-t — r-C0 2 -CH 2 CH 2 -Si(Si(CH 3 ) 3 )j 



-^CH 2 -c|- 



CH 3 

I/' S 

C0 2 - CH 2 CH 2 0 - C -7 — r- C0 2 - CH 2 CH 2 - Si(OSi(CH 3 )3) 3 



[0070] In a general formula (II), Y expresses a hydrogen atom, a methyl group, a cyano group, or a 
chlorine atom. Ra expresses the alkyl group of the straight chain or branching which may have the 
hydrogen atom or the substituent. Preferably, it is the alkyl group of carbon numbers 1-4, and, 
specifically, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, t-butyl, s- 
butyl, etc. are mentioned. As a substituent of a straight chain or the alkyl group of branching, a phenoxy 
machine, a halogen atom, etc. which may have the alkoxy group of carbon numbers 1-4 and the 
substituent are mentioned here. Z expresses the atomic group which forms lactone structure with the 
carbon atom to combine. This lactone structure is lactone of 5 or 6 member ring preferably, and is 
lactone of the following structure more preferably. 
[0071] 

[Formula 35] 
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-b <C 

-b -6 -o 

[0072] M expresses the divalent connection machine which is chosen from the group which consists of 
single bond or an alkylene machine, a substitution alkylene machine, the cyclo alkylene machine that 
may have the bridged structure, an arylene machine, a substitution arylene machine, an ester machine, a 
carbonyl group, an amide group, an ether machine, a thioether machine, an urethane machine, and a urea 
machine and which consists of combination of independent or two bases or more. The basis expressed 
with the following formula can be mentioned as the alkylene machine in Above M, and a substitution 
alkylene machine. 

[0073] - R3 and R4 express a hydrogen atom, an alkyl group, a substitution alkyl group, a halogen atom, 
a hydroxyl group, or an alkoxy group among a [(R3) (R4)]r-formula, and even if both are the same, they 
may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl 
group, an isopropyl machine, and a butyl, are desirable still more desirable, and a methyl group, an ethyl 
group, a propyl group, and an isopropyl machine are mentioned. As a substituent of a substitution alkyl 
group! a hydroxyl group, a halogen atom, an alkoxy group, etc. can be mentioned. As an alkoxy group, 
the thing of the carbon numbers 1-4, such as a methoxy machine, an ethoxy basis, a propoxy group, and 
a butoxy machine, can be mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine 
atom, and an iodine atom can be mentioned, r expresses the integer of 1-10. as a cyclo alkylene machine 
which may have the bridged structure, **'s of carbon numbers 5-8 is mentioned, and, specifically, a 
xylene machine, a cyclo heptylene machine, a norbornylane group, etc. are mentioned to a cyclo 
pentylene machine and cyclo As an arylene machine, the ring machine of carbon numbers 6-10 is 
desirable, for example, a phenylene group and a naphthylene machine are mentioned. As a substituent of 
a substitution arylene machine, the alkoxy group of the carbon numbers 1-4, such as the alkyl group of 
the carbon numbers 1-4, such as a methoxy machine, an ethoxy basis, a propoxy group, and a butoxy 
machine, a halogen atom, a hydroxyl group, a methoxy machine, an ethoxy basis, a propoxy group, and 
a butoxy machine, is mentioned. 

[0074] The structure where between an ester machine and M can be ****(ed) by operation of single 
bond and an acid is mentioned as structure of desirable M especially. As such structure, for example 
Single bond, -C(CH3)2-, -C(CH2CH3)2-, - C(CH3) (CH2CH3)-, -C(CH3)2-C02-, -C(CH2CH3)2-C02- 
, -C(CH3) (CH2CH3)-C02-, etc. are mentioned, and single bond, -C(CH3)2-, and -C(CH3)2-C02- are 
desirable especially. 

[0075] In general formula (Ha) - (lie), Y and Ra are Y, Ra, and homonymy of the aforementioned 
general formula (II). In a general formula (Ila), Rb and Rc express the alkyl group of the straight chain 
or branching which may have the hydrogen atom or the substituent. Specifically, a methyl group, an 
ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, t-butyl, s-butyl, etc. are mentioned. As a 
substituent of a straight chain or the alkyl group of branching, a phenoxy machine, a halogen atom, etc. 
which may have the alkoxy group of carbon numbers 1-4 and the substituent are mentioned here. In a 
general formula (lie), n expresses the integer of 2-4. 

[0076] Although the example of a general formula (II) is given to below, this invention is not limited to 

these. 

[0077] 

[Formula 36] 
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a 



H3C-C-CH3 _ A_v 
coo-/ 0 0 

0 

[0078] although copolymerization of the resin concerning this invention may be carried out as what 
gives the repeat unit in which the following monomers constitute this resin from within the limits [ the 
effect of this invention is acquired effectively ] 5 it is not limited to the following monomer Thereby, fine 
tuning of the adhesion to the substrate of the performance required of the aforementioned resin, the 
solubility over (1) application solvent, (2) film-production nature (glass transition point), (3) alkali 
development nature, (4) ****** (relative-degree-of-intimacy water and alkali fusibility machine 
selection), and the (5) unexposed sections and (6) dry-etching resistance ** is attained especially. The 
compound which has one addition polymerization nature unsaturated bond chosen from acrylic esters, 
methacrylic esters, acrylamides, methacrylamide, an allyl compound, vinyl ether, and vinyl esters as 
such a copolymerization monomer, for example can be mentioned. 

[0079] Specifically For example, acrylic esters, for example, alkyl (carbon atomic number of alkyl 
group has desirable thing of 1-10) aery late for example, a methyl acrylate, an ethyl aery late, and an 
acrylic-acid propyl ~ An acrylic-acid amyl, acrylic-acid cyclohexyl, acrylic-acid ethylhexyl, An acrylic- 
acid octyl, an acrylic-acid-t-octyl, chlorethyl acrylate, 2-hydroxyethyl acrylate 2, 2-dimethyl 
hydroxypropyl acrylate, 5-hydroxy pentyl acrylate, trimethylol-propane monoacrylate, pentaerythritol 
monoacrylate, benzyl acrylate, methoxybenzyl acrylate, furfuryl acrylate, tetrahydrofurfuryl acrylate, 
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[0080] Methacrylic esters (the carbon atomic number of an alkyl group has the desirable thing of 1-10.), 
for example, an alkyl Ethyl methacrylate, propyl methacrylate, isopropyl methacrylate, Amyl 
methacrylate, hexyl methacrylate, cyclohexyl methacrylate, Benzyl methacrylate, crawl benzyl 
methacrylate, octyl methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxy butyl methacrylate, 5- 
hydroxy pentyl methacrylate, 2, and 2-dimethyl-3-hydroxypropyl methacrylate, Trimethylol-propane 
monochrome methacrylate, pentaerythritol monochrome methacrylate, furfuryl methacrylate, 
tetrahydrofurfuryl methacrylate, etc.; . 

[0081] Acrylamides, for example, an acrylamide, N-alkyl acrylamide, (As an alkyl group, there are the 
thing of the carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, a propyl group, a 
butyl, t-butyl, a heptyl machine, an octyl machine, a cyclohexyl machine, a hydroxyethyl machine, etc.) 
N and N-dialkyl acrylamide (as an alkyl group, there are the thing of the carbon atomic numbers 1-10, 
for example, a methyl group, an ethyl group, a butyl, an isobutyl machine, an ethylhexyl machine, a 
cyclohexyl machine, etc.) ;, such as N-hydroxyethyl-N-methylacrylamide and an N-2-acetamide ethyl- 
N-acetyl acrylamide. 

[0082] ;, such as methacrylamide, for example; methacrylamide, N-alkyl methacrylamide (as alkyl 
group, there are thing of carbon atomic numbers 1-10, for example, methyl group, ethyl group, t-butyl, 
ethylhexyl machine, hydroxyethyl machine, cyclohexyl machine, etc.), N, and N-dialkyl 
methacrylamide (there are an ethyl group, a propyl group, a butyl, etc. as an alkyl group.), and N- 
hydroxyethyl-N-methyl methacrylamide. 

[0083] ;, such as an allyl compound (for example, an acetic-acid allyl compound, an allyl caproate, a 
caprylic-acid allyl compound, a lauric-acid allyl compound, a palmitic-acid allyl compound, a stearin 
acid allyl compound, a benzoic-acid allyl compound, an acetoacetic-acid allyl compound, a lactic-acid 
allyl compound, etc.), for example, allyl-compound ester, and allyloxy ethanol. 
[0084] vinyl ether (for example, hexyl vinyl ether --), for example, alkyl vinyl ether Octyl vinyl ether, 
desyl vinyl ether, ethylhexyl vinyl ether, Methoxy ethyl vinyl ether, ethoxy ethyl vinyl ether, crawl ethyl 
vinyl ether, The 1 -methyl -2, 2-dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, Hydroxyethyl 
vinyl ether, diethylene-glycol vinyl ether, Dimethylaminoethyl vinyl ether, diethylamino ethyl vinyl 
ether, butylamino ethyl vinyl ether, benzyl vinyl ether, tetrahydrofurfuryl vinyl ether, etc.; . 
[0085] ;, such as vinyl esters, for example, vinyl butyrate, vinyl iso butyrate, vinyl trimethyl acetate, 
vinyl diethyl acetate, a BINIRUBA rate, vinyl caproate, vinyl crawl acetate, vinyl dichloro acetate, vinyl 
methoxy acetate, vinyl butoxy acetate, a vinyl acetoacetate, vinyl lactate, vinyl-beta-phenyl butyrate, 
and vinyl cyclohexyl carboxylate. 

[0086] Itaconic-acid dialkyls (for example, an itaconic-acid dimethyl, an itaconic-acid diethyl, an 
itaconic-acid dibutyl, etc.); there are an acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, 
acrylonitrile, a methacrylonitrile, etc. 

[0087] In the resin concerning this invention, the content of the repeat unit expressed with the repeat unit 
and general formula (II) which are expressed with a general formula (I) can take into consideration 02 
plasma-etching resistance of a desired resist, sensitivity, cracking prevention of a pattern, substrate 
adhesion, a resist profile, the resolution that is the requisite of a still more general resist, thermal 
resistance, etc., and can set them up suitably, the content of the repeat unit expressed with the repeat unit 
and general formula (II) which are generally expressed with the general formula (I) in the resin 
concerning this invention - the inside of each and all the monomers repeat unit of a resin ~ more than 
10 mol % ~ suitable ~ desirable - more than 20 mol % - it is more than 25 mol % still more preferably 
[0088] moreover, the account of a top - although the content in the resin of the repeat unit based on the 
monomer of the further copolymerization component can also be suitably set up according to the 
performance of a desired resist, it is desirable that it is 2 - 50% to the number of sum total mols of all the 
repeat units that generally constitute the resin concerning the resin of this invention, and it is 4 - 40% 
still more preferably 3 to 45% more preferably In 2 - 50% of range, the improvement effect according 
[ the repeat unit based on the monomer of this further copolymerization component ] to the further 
copolymerization component is demonstrated good. 
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[0089] The resin concerning this invention copolymerizes the monomer of this copolymerization 
component when using a copolymerization component further with the monomer equivalent to the 
repeat unit expressed with the monomer and general formula (II) equivalent to the repeat unit expressed 
with a general formula (I), and it can copolymerize and compound it under existence of a polymerization 

[0090] The weight average molecular weight of the resin concerning this invention is 1,000-200,000 
preferably as a polystyrene reduced property by the GPC method. Since development nature will 
deteriorate or viscosity will become very high if weight average molecular weight exceeds 200,000 not 
much preferably, since degradation of thermal resistance or dry etching resistance is seen less than by 
1,000, the result which is not not much desirable -- film production nature deteriorates -- is produced. 
[0091] In the positive-type photoresist constituent of this invention, among [ all ] a resist solid content, 
the loadings in the whole constituent of the resin (polymer) concerning this invention have 40 - 99.99 
desirable % of the weight, and are 50 - 99.97 % of the weight more preferably. 
[0092] As for the positive-type photoresist constituent of this invention, it is desirable to contain an 
organic basic compound. The following are mentioned as an organic basic compound. 
[0093] 

[Formula 37] 

p2S1 

R^-N-R 262 (A) 

[0094] It is the aryl group of the substitution of R250, R251, and R252 being the same, or a difference, a 
hydrogen atom, the alkyl group of carbon numbers 1-6, the amino alkyl group of carbon numbers 1-6, 
the hydroxyalkyl machine of carbon numbers 1-6 or carbon numbers 6-20, or not replacing, and it may 
join together mutually and R25 1 and R252 may form a ring here. 
[0095] 

[Formula 38] 
N — C— N (g) 



(O 



=C — N=C- 



=C — N (D) 

R 254 I R 255 
R 253 — j? N C R 258 (E) 

[0096] (R253, R254, R255, and R256 show the alkyl group of the same, or a difference and carbon 
numbers 1-6 among a formula) 

[0097] Furthermore, a desirable compound is a nitrogen-containing basic compound which has two or 
more nitrogen atoms of different chemical environment in a monad, and is a compound which has 
especially the compound or alkylamino machine containing both ring structures containing the ammo 
group and nitrogen atom which are not replaced [ substitution or ] preferably. As a desirable example, 
the aminopyridine which is not replaced [ the guanidine which is not replaced / substitution or / 
substitution, or ], The amino pyrrolidine which is not replaced [ the amino alkyl pyridine which is not 
replaced / substitution or / substitution, or ], The pyrazole which is not replaced [ in DAZORU which is 
not replaced / substitution or /, substitution, or ], The pyrimidine which is not replaced [ the pyrazine 
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which is not replaced / substitution or /, substitution, or ], The amino alkyl morpholine which is not 
replaced [ the amino morpholine which is not replaced / the piperazine which is not replaced / the 
pyrazoline which is not replaced / the imidazoline which is not replaced / the pudding which is not 
replaced / substitution or /, substitution, or /, substitution, or /, substitution, or /, substitution, or /, 
substitution, or ] is mentioned. Desirable substituents are the amino group, an amino alkyl group, an 
alkylamino machine, an amino aryl group, an arylamino machine, an alkyl group, an alkoxy group, an 
acyl group, an acyloxy machine, an aryl group, an aryloxy group, a nitro group, a hydroxyl group, and a 
cyano group. 

[0098] As a desirable concrete compound, guanidine, 1, and 1-dimethyl guanidine, 1, 1, 3, 3, - 
tetramethyl guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2-dimethylamino pyridine, 
4-dimethylamino pyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, A 2-amino-3- 
methylpyridihe, a 2-amino-4-methylpyridine, A 2-amino-5-methylpyridine, a 2-amino-6- 
methylpyridine, 3-aminoethyl pyridine, 4-aminoethyl pyridine, a 3-amino pyrrolidine, A piperazine, N- 
(2-aminoethyl) piperazine, N-(2-aminoethyl) piperidine, 4-amino -2, 2, 6, and 6-tetramethylpipendine, 
4-piperidino piperidine, A 2-imino piperidine, l-(2-aminoethyl) pyrrolidine, a pyrazole, 3-amino-5- 
methyl pyrazole, 5 - Amino-3 -methyl- 1 -p-tolyl pyrazole, A pyrazine, a 2-(aminomethyl)-5-methyl 
pyrazine, a pyrimidine, 2, 4-diamino pyrimidine, 4, 6-dihydroxy pyrimidine, 2-pyrazoline, 3-pyrazohne, 
anN-amino morpholine, N-(2-aminoethyl) morpholine, 1, a 5-diazabicyclo [4, 3, 0] nona-5-en, 1, a 8- 
diazabicyclo [5, 4, 0] undeca-7-en, 2, 4, 5-triphenyl imidazole, N-methyl morpholine, N-ethyl 
morpholine, The 3rd class morpholine derivatives, such as N-hydroxyethyl morpholine, N-benzyl 
morpholine, and cyclohexyl morpholino ethyl thiourea (CHMETU), Although the hindered amine (for 
example, thing given in this official report [0005]) of a publication is mentioned to JP,1 1-52575,A, it is 

not limited to this. . ...... 

[0099] Especially a desirable example 1, a 5-diazabicyclo [4.3.0]-5-nonene, 1, 8-diazabicyclo [5.4.UJ-/- 
undecene, 1, 4-diazabicyclo [2.2.2] octane, 4-dimethylamino pyridine, hexamethylenetetramine, 4, and 
4-dimethyl imidazoline, Hindered amine, such as the 3rd class morpholines, such as pyrroles, pyrazoles, 
imidazole derivatives, pyridazines, pyrimidines, and CHMETU, and screw (1, 2, 2, 6, and 6-pen 
reservoir chill-4-piperidyl) SEBAGETO, can be mentioned. 

[0100] Especially, 1, 5-diazabicyclo [4, 3, 0] nona-5-en, 1, 8-diazabicyclo [5, 4, 0] undeca-7-en, 1, and 
4-diazabicyclo [2, 2, 2] octane, 4-dimethylamino pyridine, a hexamethylenetetramine, CHMETU, and 
screw (1, 2, 2, 6, and 6-pen reservoir chill-4-piperidyl) SEBAGETO are desirable. 
[0101] These organic basic compounds are independent, or are combined two or more sorts and used. 
The amount of the organic basic compound used is usually 0.01 - 5 % of the weight preferably 0.001 to 
10% of the weight to the total solid of a resist constituent. At less than 0.001 % of the weight, the effect 
of addition of the above-mentioned organic basic compound is not acquired. On the other hand, when it 
exceeds 10 % of the weight, there is an inclination for the development nature of the fall of sensitivity or 
the non-exposing section to get worse. 

[0102] As for the positive-type photoresist constituent of this invention, it is desirable to contain a 
surfactant, and it is desirable to contain at least one sort of surfactants of a surfactant and a Nonion 
system surfactant which contain both a fluorochemical surfactant, a silicon system surfactant and a 
fluorine atom, and a silicon atom especially. Especially the surfactant that contains both a 
fluorochemical surfactant, a silicon system surfactant and a fluorine atom, and a silicon atom especially 
is desirable. As these surfactants, a surfactant JP,62-36663,A, JP,6 1-226746, A, JP,61-226745,A, JP,62- 
170950,A, JP,63-34540,A, JP,7-230165,A, JP,8-62834,A, JP,9-54432,A, and given in JP,9-5988,A can 
be mentioned, and the surfactant of the following marketing can also be used as it is. As a surfactant of 
marketing which can be used, a fluorochemical surfactant or silicon system surfactants, such as 
EFUTOPPU EF301 and EF303, (made in New Akita Chemicals), Fluorad 430 and FC 431 (Sumitomo 
3M make), the megger fucks F171, F173, F176, F189, and R08 (Dainippon Ink make), Sir 
chlorofluocarbon S-382, and SCs 101, 102, 103, 104, 105, and 106 (Asahi Glass Co., Ltd. make), can be 
mentioned. Moreover, polysiloxane polymer KP-341 (Shin-Etsu Chemical Co., Ltd. make) can be used 
as a silicon system surfactant. 
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[0103] As other surfactants, specifically The polyoxyethylene lauryl ether, Polyoxyethylene stearylether, 
the polyoxyethylene cetyl ether, Polyoxyethylene alkyl ether, such as the polyoxyethylene oleyl ether 
Polyoxyethylene alkyl aryl ether, such as the polyoxyethylene octyl-phenol ether and the 
polyoxyethylene nonyl-phenol ether Polyoxyethylene polyoxypropylene block copolymers Sorbitan 
monolaurate, sorbitan monopalmitate, sorbitan monostearate, Sorbitan fatty acid esters, such as sorbitan 
monooleate, sorbitan trioleate, and sorbitan tristearate Polyoxyethylene sorbitan monolaurate, 
polyoxyethylene sorbitan monopalmitate, Nonion system surfactants, such as polyoxyethylene sorbitan 
fatty acid ester, such as polyoxyethylenesorbitan monostearate, polyoxyethylene sorbitan trioleate, and 
polyoxyethylene sorbitan tristearate, etc. can be mentioned. The loadings of a surfactant are usually 0.01 
% of the weight - 1 % of the weight preferably on the basis of the solid content in the constituent of this 
invention 0.001 % of the weight to 2% of the weight. You may add independently and these surfactants 
can also be added in some combination. 

[0104] The positive-type photoresist constituent of this invention as an application solvent Propylene- 
glycol-monomethyl-ether acetate, Propylene-glycol monoalkyl ether acetate, such as propylene-glycol 
monoethyl ether acetate Lactic-acid alkyl ester, such as a methyl lactate and an ethyl lactate, a propylene 
glycol monomethyl ether, Propylene-glycol monoalkyl ether, such as the propylene-glycol monoethyl 
ether Ethylene glycol monoalkyl ether, such as an ethylene glycol monomethyl ether and ethylene glycol 
monoethyl ether Ethylene glycol monoalkyl ether acetate, such as ethylene-glycol-monomethyl-ether 
acetate and ethylene glycol monoethyl ether acetate 2-heptanone, gamma-PUCHIRO lactone, a methoxy 
methyl propionate, Alkoxy propionic-acid alkyls, such as an ethoxy ethyl propionate It is applied using 
at least one sort of solvents chosen from pyruvic-acid alkyl ester [, such as a pyruvic-acid methyl and 
pyruvic-acid ethyl, ], N-methyl pyrrolidone, N, and N-dimethylacetamide, a dimethyl sulfoxide, etc. 
[0105] Preferably, propylene-glycol-monomethyl-ether acetate, propylene-glycol monoethyl ether 
acetate, a methyl lactate, and an ethyl lactate are mentioned. Although mixed and used, since the number 
of development defects is reduced, these solvents have independent or especially the desirable thing for 
which one or more sorts of solvents are chosen, mixed and used from propylene-glycol monoalkyl ether 
acetate and each of lactic-acid alkyl ester. Here, as for these mixing ratios, 95 / 5 - 30/70 are desirable at 
a weight ratio. The positive-type photoresist constituent of this invention can be made to contain the 
compound which promotes the solubility over an acidolysis nature lysis inhibition compound, a color, a 
plasticizer, surfactants other than the above, a photosensitizer, and a developer further if needed. 
[0106] Such a positive-type photoresist constituent of this invention is applied on a substrate, and forms 
a thin film. The thickness of this paint film has desirable 0.4-1.5 micrometers. The above-mentioned 
constituent can be exposed through a predetermined mask after an application by the suitable methods of 
application, such as a spinner and a coating machine, on a substrate (example : silicon / diacid-ized 
silicon covering) which is used for manufacture of a precision integrated circuit device, and a good resist 
pattern can be obtained by developing negatives by performing BEKU. As an exposure light, 250nm or 
less is far ultraviolet rays with a wavelength of 220nm or less more preferably here. Specifically, a KrF 
excimer laser (248nm), an ArF excimer laser (193nm), F2 excimer laser (157nm), an X-ray, an electron 
beam, etc. are mentioned, and especially an ArF excimer laser (193nm) is desirable. 
[0107] As a developer of the positive-type photoresist constituent for far-ultraviolet-rays exposure of 
this invention A sodium hydroxide, a potassium hydroxide, a sodium carbonate, a sodium silicate, 
Inorganic alkali, such as a meta-sodium silicate and aqueous ammonia, an ethylamine, Secondary 
amines, such as primary amines, such as n propylamine, a diethylamine, and G n butylamine Tertiary 
amines, such as a triethylamine and a methyl diethylamine, a dimethylethanolamine, Alkaline solution, 
such as annular amines, such as quarternary ammonium salt, such as alcoholic amines, such as a 
triethanolamine, tetramethylammonium hydroxide, and tetraethylammonium hydroxide, a pyrrole, and 
PIHERI JIN, can be used. Furthermore, alcohols and a surfactant can also be used for the above- 
mentioned alkaline solution, carrying out suitable amount addition. 

[0108] Although etching by the oxygen plasma of a lower layer organic poly membrane is performed by 
using the upper resist pattern as a protection mask when using the resist by the positive-type photoresist 
constituent of this invention as an upper resist of a two-layer resist, this upper resist has sufficient 
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resistance over oxygen plasma. Although it depends for the oxygen plasma resistance of the positive- 
type photoresist constituent of this invention also on a silicone content, and the etching system and 
etching conditions of the upper resist, sufficiently large etch selectivity (etch-rate ratio of a lower layer 
and the upper resist) can be taken with 1 0- 1 00. 

[0109] Moreover, in the pattern formation method by the positive-type photoresist constituent oi this 
invention, an organic poly rnembrane is first formed on a processed substrate, this organic poly 
membrane ~ various kinds - a well-known photoresist is sufficient, for example, each series of FH 
series made from FUJIFIRUMUORIN, FHi series or the OiR series by the aurin company, and the PFI 
series by Sumitomo Chemical Co., Ltd. can be illustrated Formation of this organic poly membrane 
dissolves these in a suitable solvent, and is performed by applying the solution obtained by the 
SUPINKO 1 TO method, the spray method, etc. Subsequently, the film of the positive-type photoresist 
constituent of this invention is formed on the 1st layer of the above-mentioned organic poly membrane. 
This dissolves resist material in a suitable solvent like the 1st layer, and is performed by applying the 
solution obtained by the spin coat method, the spray method, etc. Although the obtained two-layer resist 
is given to a pattern formation process next, pattern formation processing is first performed on the film 
of the photoresist constituent of the 2nd layer, i.e., the upper layer, as the 1st phase. By performing mask 
alignment if needed and irradiating a high-energy line through this mask, the photoresist constituent of 
an irradiation portion is made meltable in alkali solution, negatives are developed in alkali solution, and 
a pattern is formed. . 
[01 10] Subsequently, although an organic poly membrane is etched as the 2nd phase, this operation is 
carried out by oxygen plasma etching by using the pattern of the film of the above-mentioned resist 
constituent as a mask, and forms the detailed high pattern of an aspect ratio. Etching of the organic poly 
membrane by this oxygen plasma etching is the completely same technology as plasma ashing used in 
the case of the exfoliation of a resist film performed after the end of etching processing of the substrate 
by the conventional photoetching operation. This operation can be carried out as reactant gas, i.e., 
etching gas, using oxygen by for example, the cylindrical shape plasma etching system and the parallel 
Hirasaka type plasma etching system. Furthermore, although processing of a substrate is performed by 
using this resist pattern as a mask, as a processing method, the dry etching methods, such as sputter 
etching, gas plasma etching, and ion beam etching, can be used. 

[01 1 1] The etching processing by the two-layer film resist method containing the resist film of this 
invention is completed by exfoliation operation of a resist film. Exfoliation of this resist layer can only 
be carried out by dissolution processing of the organic polymeric materials of the 1st layer. These 
organic polymeric materials are arbitrary photoresists, and since it has not deteriorated at all in the 
above-mentioned photo etching operation (hardening etc.), the organic solvent of the photoresist of each 
**** itself can be used. Or it is also possible to exfoliate by processing of plasma etching etc., without 
using a solvent. 
[0112] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is 

not limited to the following examples. 

[01 13] The synthetic example 1 (composition of a resin (1)) 

Tris (trimethylsilyl)-2-hydroxyethyl silane 29. 1 g was added to dryness THF200ml, and 4- 
dimethylamino pyridine 1 1.2g was added there. After cooling reaction mixture at 0 degree C, acrylic- 
acid chloride 14.0g was dropped there over 1 hour. It was made to react for further 5 hours, returning 
reaction mixture to a room temperature. After condensing reaction mixture under reduced pressure, the 
acrylate monomer was obtained with the silica gel column chromatography. This acrylate monomer 
17 3g was made to dissolve in THF mevalonic-lactone-methaclylate 29.7g compounded by the method 
of a publication to JP,9-90637,A, and the solution of 40% of solid contents was prepared to it. This was 
taught to the 3 TSU mouth flask and it heated at 60 degrees C under the nitrogen air current, the place by 
which reaction temperature was stabilized -- the Wako Pure Chem initiator V-60 ~ one-mol% ~ the 
reaction was made to start in addition After making it react for 6 hours and diluting reaction mixture 
with THF to double precision, it supplied in a lot of hexanes, and white fine particles were deposited. 
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Filtration ejection of the fine particles which deposited was carried out, it dried and the resin (1) was 
obtained. As a result of GPC measurement, the molecular weight of the obtained resin (1) made 
polystyrene the correlation sample, and was 1 6600 in the weighted mean. 

[0114] Resin (2) - (7) was obtained by the same method as the above. The above-mentioned resin (1) 
The mole fraction and weight average molecular weight of each repeat unit of - (7) are shown below. 
[0115] 
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[0116] 

[Formula 40] 
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[01 17] (Example 1) Triphenylsulfonium perfluoro octane sulfonate 0.12g, DBU(1, 8-diazabicyclo 
[5 4 0]-7-undecene) 0.12g, and O.Olg (W-l) of surfactants were dissolved in propylene-glycol- 
monomethyl-ether acetate (PGMEA) 19.2g as a compound which generates an acid by resin (l)2g and 
exposure as an acidolysis nature polymer component, the MF was carried out by the 0.1 -micrometer 
membrane filter, and resist liquid was obtained. 

[01 1 8] a silicon wafer - a FHi-028D resist (FUJIFUIRUMU aurin company make, resist for l lines) -- 
the product made from canon - it applied using coating-machine CDS-650, and and 90 degrees C of 
homogeneous membranes of 0.83 micrometers of thickness were obtained [ for 90 seconds ] Thickness 
was set to 0 71 micrometers when this was heated 200 more degrees C for 3 minutes, the resist liquid 
besides adjusted above - an application - and 90 degrees C was painted by 0.20-micrometer thickness 

[ for 90 seconds ] , 
[0119] In this way, it exposed, loading an ArF excimer laser stepper with a resolution mask tor the 
obtained wafer, and changing light exposure and a focus, the tetramethylammonium hydronahum oxide 
developer (2.38%) after heating 120 degrees C for 90 seconds in a clean room after that ~ for 60 
seconds » developing negatives - distilled water - a rinse - it dried and the pattern was obtained When 
observed with the scanning electron microscope, 0.1 3 -micrometer the line/space were resolving by 
sensitivity 1 8 mJ/cm2. The rectangle nature of a cross section was Evaluation A. 
[0120] In addition, three-stage evaluation compared the rectangle nature of a cross section as follows. 
That is the angle of a substrate and the side attachment wall of a resist pattern was measured, and B 
evaluation and the less than 70-degree thing were considered [ 80 degrees or more 90 degrees or less ] 
for A evaluation, and 70-degree or more less than 80-degree thing as C evaluation. Furthermore, etching 
gas was made into oxygen using ULVAC parallel monotonous type reactive-ion-etching equipment, and 
etching processing of the above-mentioned wafer was carried out for 15 minutes on condition that 
pressure the toll of 20mm, and impression power 100mW/cm2. The result was observed with the 
scanning electron microscope. The pattern shift of 0. 1 2-micrometer pattern was 0.005 micrometers. 
[0121] Moreover, the resist film was applied by 0.5-micrometer thickness on the 6 inches raise in basic 
wages silicon substrate, and 140 degrees C dried for 60 seconds on the vacuum adsorption equation hot 
plate Next after carrying out stepper exposure through the test mask of 0.35-micrometer contact hole 
pattern (hole duty ratio 1 :3), exposure afterbaking was performed for 90 seconds at 120 degrees C It 
rinsed for 30 seconds after the paddle development for 60 seconds, and with pure water with the TMAH 
developer (tetramethylammonium hydroxide solution) 2.38% succeedingly, and spin dryness was 
carried out. In this way, the primary data value measured and obtained [ number / of development 
defects ] by KLA-21 12 Made from a KEERUE ten call opportunity in the obtained sample was made 
into the number of development defects. 

[0122] Except having used the acidolysis nature polymer shown in Table 1, respectively, the acid 
generator, the solvent, the organic-base compound, and the surfactant instead of the acidolysis nature 
polymer (resin) in examples 2-1 1 and example of comparison 1 example 1, the acid generator, the 
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solvent, the organic-base compound, and the surfactant, it was made completely the same as an example 
1, the positive-type photoresist was adjusted, and exposure, development, and etching processing were 
performed like the example 1. The obtained performance was shown in Table 2. 
[0123] 
[Table 1] 
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[0124] In Table 1, the resin Rl used for the example of comparison is the thing of the following 

structure. 

[0125] 

[Formula 41] 
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[0126] In the synthetic example 1, the resin Rl was compounded by deacetylating by making 4- 
dimethylamino pyridine into a catalyst among the methanol, after using 4-acetoxy styrene 18.0g and 
performing a polymerization instead of mevalonic lactone methaclylate. 

[0127] Moreover, as a surfactant, it is the W-l :megger fuck F176 (Dainippon Ink make) (fluorine 
system). 

W-2: Megger fuck R08 (Dainippon Ink make) (a fluorine and silicone system) 
W-3: Polysiloxane polymer KP-341 (Shin-Etsu Chemical Co., Ltd. make) 

W-4: EL which is a poly oxy ethylene nonylphenyl ether solvent expresses an ethyl lactate, and a partially 
aromatic solvent expresses a weight ratio. 
[0128] 
[Table 2] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



5/1/03 



Page 38 of 38 





««* 


(mj/cm 2 ) 


®WS 






SlfcW l 


0.13 


1 8 


A 


0.005 


56 




0.13 


2 0 


A 


0.006 


6 1 




0. 13 


1 9 


B 


0. 005 


6 4 




0.13 


1 8 


B 


0.006 


5 7 


5 


0.13 


2 1 


A 


0. 005 


49 


$JBfl6 


0.13 


1 9 


A 


0. 006 


5 2 


HASH? 


0.14 


25 


A 


0. 005 


5 7 


^StSftl 8 


0.13 


2 7 


B 


0. 005 


5 8 




0. 13 


24 


A 


0. 006 


5 6 


0 


0. 1 4 


28 


B 


0. 006 


4 6 


'£mwi i 


0.12 


1 9 


B 


0.010 


6 4 


JtttNl 


0.15 


3 4 


C 


0.015 


8 5 



[0129] As shown in the above-mentioned table 2, the positive-type photoresist constituent of this 
invention has the outstanding sensitivity and outstanding resolution, and its rectangle nature of a pattern 
is good, and it is understood that the pattern shift and the number of development defects are mitigated 
remarkably. 

[0130] Instead of an aligner ArF stepper, except having used and exposed the KrF stepper (FPAmade 
from Canon- 3000 EX3), it experiments like the above and the constituent of examples 12-15, the 
example of comparison 2 above-mentioned examples 1-4, and the example 1 of comparison is shown in 
the following table 3 by making the result into examples 12-15 and the example 2 of comparison. 
[0131] 
[Table 3] 
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[0132] As shown in the above-mentioned table 3, the positive-type photoresist constituent of this 
invention has the outstanding sensitivity and outstanding resolution, and its rectangle nature of a pattern 
is good, and it is understood that the pattern shift and the number of development defects are mitigated 
remarkably. 
[0133] 

[Effect of the Invention] this invention is high sensitivity in manufacture of a semiconductor device, and 
the resist pattern which has the high resolution of 0.15 micrometers or less, and moreover has a 
rectangle configuration is given, and the wettability to a developer is good and can offer a positive-type 
photoresist constituent with few development defects. Moreover, in the two-layer resist method, a 
pattern shift can offer a small positive-type photoresist constituent in the case of the pattern imprint to 
the lower layer in an oxygen plasma etching process. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The positive-type photoresist constituent characterized by containing the acidolysis nature 
polymer containing the repeat unit expressed with a general formula (I) at least, and the repeat unit 
expressed with a general formula (II) to which the solubility to an alkali developer increases by 
operation of an acid. 
[Formula 1] 



Y expresses a hydrogen atom, a methyl group, a cyano group, or a chlorine atom among a general 
formula (I). L expresses single bond or a divalent connection machine. R' and R -- "and R"' express a 
straight chain or the alkyl group of branching,.a phenyl group, a trialkylsilyl group, or a trialkyl silyloxy 
machine independently*; respectively 
[Formula 2] 



Y expresses a hydrogen atom, a methyl group, a cyano group, or a chlorine atom among a general 
formula (II). M expresses the divalent connection machine which is chosen from the group which 
consists of single bond or an alkylene machine, a substitution alkylene machine, the cyclo alkylene 
machine that may have the bridged structure, an arylene machine, a substitution arylene machine, an 
ester machine, a carbonyl group, an amide group, an ether machine, a thioether machine, an urethane 
machine, and a urea machine and which consists of combination of independent or two bases or more. 
Ra expresses the alkyl group of the straight chain or branching which may have the hydrogen atom or 
the substituent, and Z expresses the atomic group which forms lactone structure with the carbon atom to 
combine. 

[Claim 2] The positive-type photoresist constituent according to claim 1 characterized by the repeat unit 
expressed with a general formula (II) being either of the repeat units expressed with following general 
formula (Ha) - (He). 
[Formula 3] 
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co 2 — c^A 
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(Ha) 



(lib) 



— ^CH 2 -i 




(He) 



Y expresses a hydrogen atom, a methyl group, a cyano group, or a chlorine atom among general formula 
(Ila) - (lie). Ra expresses the alkyl group of the straight chain or branching which may have the 
hydrogen atom or the substituent. Rb and Rc express the straight chain or branching alkyl group which 
may have the hydrogen atom or the substituent, respectively, n expresses the integer of 2-4. 
[Claim 3] (A) The positive-type photoresist constituent characterized by containing at least one sort of 
solvents which dissolve the compound which generates an acid by irradiation of an activity beam of 
light or radiation, acidolysis nature polymer according to claim 1 or 2 and (B) (C) above (A), and (B). 



[Translation done.] 
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f-Ti'-K y/Pb'^y^y^ux-h. y/i/b'^yh 
y^x-K y;i^b*^y h y^xru-h^<7)y;pb* 
^>Hfl»Kx^T;l^a. tfy^^xf-uyy^b'^y 
ty^P-K ^'J^yifi/yy^h'^yt/A 40 

W-K tf'J^i'Xf-pyyyi/b'^y hy^px- 
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